Prevention of renal ischemic injury by silencing the expression of renal caspase 3 and caspase 8.
Apoptotic pathways mediated by caspases play a critical role in renal ischemia-reperfusion injury (IRI). Downregulation of the caspase cascade, using small interfering RNA (siRNA) to silence the expression of caspase 3 and caspase 8, may have substantial therapeutic potential for limiting renal injury. IRI was induced in mice by clamping of the renal vein and artery for 25 or 35 min at 37 degrees C. Caspase 3 and caspase 8 (caspase 3/8) siRNA was administrated by hydrodynamic injection. Quantitative polymerase chain reaction (PCR) and immunohistochemistry were used to analyze the gene silencing efficacy, and the therapeutic effects of siRNA were evaluated by renal function analysis, histological examination, and overall survival of mice suffering from IRI. In this study, we have shown, using quantitative PCR, that IRI is associated with increased levels of renal caspase 3/8 mRNA. Mice treated with caspase 3/8 siRNA showed a significant down-regulation in kidney expression of caspase 3/8 at both, transcriptional and protein levels. Kidney function in IRI was protected by siRNA therapy, as levels of blood urea nitrogen and creatinine were significantly reduced in mice treated with siRNA. Histological examination demonstrated that tissue injury caused by IRI was significantly reduced as a result of caspase 3/8 siRNA treatment. Furthermore, survival data showed that more than 70% of mice in siRNA-treated groups survived until the end of the eight-day observation period. Herein, we have demonstrated the therapeutic potential of using siRNA to knock down the expression of caspases and prevent acute renal injury.